5  OIL SHALE EXTRACTION PROCESSES AND PRODUCTS

Oil shale is a layered gray-brown sedimentary rock known as marls tone,
formed millions of years ago in freshwater lakes.  The oil in the shale
is in kerogen, a complex material composed mainly of carbon, hydrogen,
oxygen, sulfur, and nitrogen.  The large kerogen molecules are bound
to each other by oxygen, sulfur, and hydrocarbon bridges in a three-
,dimensional network that extends through the mineral portions of the
shale, binding them together.  The amount of kerogen in a given deposit
depends on how much organic material was present in the lake beds.

The oil content of shale denotes its quality.  Shale with an oil
content of 10 gallons per ton (about 4 percent by weight) is considered
low-grade shale.  Shale with an oil content of 26 gallons per ton (about
10 percent) is considered medium grade, and shale with an oil content
of 36 gallons per ton (about 14 percent) is considered high grade.

In considering the ultimate use of shale oil, it is necessary to
understand the retorting processes for decomposing and separating the
kerogen from the rock. 'The shale can be retorted either in situ under-
ground, or after it is mined and brought to the surface.

It is highly desirable that both types of retorting be developed,
since their combined use will lead to optimal resource recovery. A pref-
erence of one over the other is not indicated or intended in this report,
Neither has yet been demonstrated on a full commercial scale, although
the probability of success for both is high.

This chapter deals with the retorting processes that have been
brought to the point at which they are being considered for eventual
commercialization.  The first section of the chapter covers surface
retorting, the second section covers in situ retorting, and the third
section deals with the physical and chemical properties of the raw
liquids produced by these processes.
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